Abstract. This note studies the structure of the divisorial fixed part of |ω D | for a 1-connected curve D on a smooth surface S. It is shown that if the divisorial fixed part F of |ω D | is non empty then it has arithmetic genus ≤ 0 and each component of F is a smooth rational curve. The stucture of curves D, with non empty divisorial fixed part F for |ω D |, is also described.
Introduction
In this note we study the structure of the fixed part of |ω D | for a 1-connected curve D on a smooth surface S. It is well known that if |ω D | has base points then D is not 2-connected (cf. [CFM] ), and in fact there has been work of several authors concerning the structure of ω D (see, e.g., [CCFR] , [CFM] , [K] , [M] ) but as far as we know the present result is new.
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The second named author is a member of the Center for Mathematical Analysis, Geometry and Dynamical Systems (IST-UTL). This work was partially supported by the Fundação para a Ciência e a Tecnologia through Program POCI 2010/FEDER and Grants-in- 1. Preliminaries 1.1. Notation. By a curve we mean a non-zero effective divisor on a smooth algebraic projective surface S over C. K will denote the canonical bundle of S.
Given a curve D, ω D denotes its dualizing sheaf and p a (D) its arithmetic genus.
A curve D is m-connected if for every decomposition D = A + B, with A, B effective non-zero divisors, AB ≥ m.
For any invertible sheaf
1.2. Some properties. Here we list some properties that will be used throughout without further reference.
• Given a curve D, 2p a (D)−2 = KD +D 2 (adjunction formula). 
We will say that s is 0-maximal if there is no global section
By the hypothesis of 0-maximality of s, every section of H 0 (A 1 , O A 1 (−A 2 )) does not vanish identically on any component Γ of A 1 and so in particular ΓA 2 ≤ 0 and A 1 A 2 ≤ 0. This proves assertions ii) and iii).
Furthermore for any Γ, again the hypothesis of 0-maximality implies that the kernel of the restriction map
is 0-dimensional and therefore we get assertions iv) and v), because
The last assertion is clear, by the previous considerations. 
Proof. We do this proof by induction on b. If b = 1 then, because D is 1-connected, A is also and so h 0 (A, O A ) = 1. We assume that we have proved the assertion for m < b and we want to prove for m = b. Note also that A 1 (D−A 1 ) = 1 means that A 1 is 1-connected. Assume that A 1 has common components with A 2 . Then we can write A 1 = H + B, A 2 = H + C where B and C have no common components and H = 0. Suppose B = 0. Since O A 1 (−A 2 ) = O A 1 , B(H + C) = 0 and so, because BC ≥ 0, we conclude that BH ≤ 0. But this contradicts the 1-connectedness of A 1 and so B = 0.
We take B 1 := A 1 . Now we consider D−A 1 which is still 1-connected.
We can apply the same reasoning as before and an obvious induction gives us the statement.
Proof. By duality, we have h 
Since the kernel of the restriction map 
